In We also highlighted problems related to the scripts that have bearings on Amharic document analysis and understanding. Especially availability of large number of characters and similarity among characters makes the task of document understanding research much tougher than that of most Latin-based scripts.
Introduction
Africa is the second largest continent in the world, next to Asia, covering about one-fifth of the total surface area of the Earth. Africa is not one country with a uniform culture. Africa has a very rich diversity on culture, history and languages (The Columbia Encyclopedia, 2001 ). Document analysis and understanding research has not yet addressed the indigenous African scripts, as much they deserve.
There are more than 55 independent countries (including islands) in Africa with approximately 800 million people and over 800 ethnic groups. Its many languages testify to the vast diversity of the African people. In all, more than 2,500 languages (including regional dialects) are spoken in Africa, an estimated one third of the world's total.
The languages of Africa are grouped into four language families: Niger-Congo, Nilo-Saharan, Khoisan, and Afro-Asiatic (Microsoft Encarta Online Encyclopedia, 2006) . The Niger-Congo Family is the largest African languages family comprising over 55 percent of the total languages spoken. This family includes several subfamilies, including Kordofanian, Mande, and Atlantic-Congo, which is further sub-categorized into subfamilies including Benue-Congo, Atlantic, Gur, Kwa, and Ijoid. In the Cushitic branch, confined to Ethiopia, Eritrea, Somalia, Kenya, Sudan, and Tanzania, includes such major languages as Oromo and Somali.
Multilingualism
Africans have traditionally spoken not only their birth tongue but also a local or regional lingua franca, such as Hausa, Swahili, or Arabic, associated with trade. Basically multilingualism is extensive throughout the continent. In this regard, Arabic is a major world language. In the same way, some African languages are important transnational languages which function as lingua francas. Apart from Arabic which is not confined to Africa, the most widely spoken African tongues are Hausa, Swahili and Amharic, both of which are used over wide areas as lingua francas (Wikipedia Encyclopedia, 2006) . Hausa has the largest number of speakers. It is spoken by around 39 million people. It is followed by Swahili which is spoken by 35 million speakers and Amharic which has around 34 million speakers.
Native speakers of Hausa are mostly found in Niger and Nigeria, but the language is widely used as a lingua franca in a much larger part of West Africa, including Benin, Burkina Faso, Cameroon, Ghana, Togo, etc. 
African Indigenous Scripts
There are many languages spoken in Africa; almost an estimated one third of the world's total.
Some of these are indigenous languages, while others are installed by conquerors of the past. English, French, Portuguese, Spanish and Arabic are official languages of many of the African countries. Most
African languages with a writing system use a modification of the Latin and Arabic scripts. There are also many languages in Africa with their own indigenous scripts that vary considerably in shapes (Mafundikwa, 2000) . Some of these scripts are presented in Table 1 .
 Egyptian Writing System: Egyptian writing system is an ancient pictographic writing now dated to be 3400B.C. It consists of approximately 121 bi-literals, 75 tri-literals, and various determinants and phonetic complements. The bi-literals were individual symbols which expressed two sounds and the tri-literals were individual symbols which express three sounds.
Phonetic complements are mono-literals found in front of and/or behind multi-consonantal signs in order to provide clarity and also to complete the meaning of the word.  Bassa Script: Bassa is the most commonly spoken languages in Liberia which has its own written script. Bassa script is phonemic rather than syllabic.
There are also other languages in Africa known to have their own written language. These scripts include the Kpelle, Gola, Lorma, Grebo, and Kissi. Most of these scripts have diminished over time, as a result of abandonment. 
Amharic Language

Amharic Writing System
Amharic language started to be used in Ethiopia as early as the 14th century, although the language of literature at that time and until the 19th century was Geez, from which Amharic evolved.
Geez is now mainly used in Ethiopian Orthodox Church as liturgical language.
Amharic has its own writing system called FIDEL. The oldest Amharic inscription was derived from the Sabean writing (shown in Figure 1 ) which has had twenty-seven symbols in its unvocalized shape. But later Geez pursued the most original course taken Semitic script in denoting vowels by a variety of changes in the structure of the consonantal symbol. Vowels have thus become an integral part of Amharic writing which now assumed the character of a syllabary.
Amharic script has also evolved through the centuries and has undergone changes in shape and number of symbols (by dropping some of the characters and adding others as depicted in Figure 2 ). The need for such transformation through time is due to (Ullendorff, 1973) :
 the tendency towards round forms,  the changed direction of writing,  the turn of some characters by ninety degrees. Undergoing many transformations through the ages, the Amharic script has now 33 core characters each of which occurs in seven orders (one basic form and six non-basic forms) (as shown in Figure 3 ).
The seven orders represent syllable combinations consisting of a consonant and following vowel (Bender, 1976) . This is why the Amharic writing system is often called a syllabary rather than an alphabet. The non-basic forms are derived from the basic forms by more-or-less regular modifications.
Other symbols representing labialization, numerals, and punctuation marks are also available. These bring the total number of Amharic scripts to 310. Since Amharic writing system does not have a symbol for zero, negative, decimal point, and mathematical operators, the Hindu-Arabic numerals and Latin mathematical operators are used for computational purpose.
Amharic Script Analysis
Amharic scripts formation has certain notable features as discussed below.
Shape similarities among characters:
As pointed out by Bender (Bender, 1976) , the shape of many Amharic characters shows similarities with few distinctions among them, for example, and , and , and .
Structural relation:
Many basic characters are also clearly related in graphical structure, for instance, and , and , etc. Vowel formation: An interesting peculiarity of the Amharic writing system is the way vowels are formed. Vowels are written with small appendages to the consonant letters, with modifications of their shapes. This method of writing vowels is similar to that of Indic alphabets. Specifically speaking, vowels are derived from consonants in two ways. Some vowels (such as the fourth and seventh orders) take a modified shape of the base character by shortening/ lengthening one of its main strokes. On the other hand, adding small appendages, such as strokes, loops to the right, left, top or bottom of each base character forms the remaining vowels (like second, third and fifth orders). As shown in Figure 3 , the second, third, and fifth orders are formed (with few exceptions) according to patterns of great regularity, while the fourth, sixth and seventh orders are highly irregular. For instance, the second order is mostly constructed by adding a horizontal stroke at the middle of the right side of the base character;
where as, the sixth order is formed by adding a stroke, loop or other forms in either side of the base character.
For instance, the second order is mostly constructed by adding a horizontal stroke at the middle of the right side of the base character; where as, the sixth order is formed by adding a stroke, loop or other forms in either side of the base character.
Size and width differences: Amharic characters can differ in size both vertically and horizontally.
There are very short characters (such as , , ) and there are very long characters (such as , , ). There is also noticeable variance in width, for instance between , , and
. As compared to Latin scripts, the concepts of upper case and lower-case letters are absent in Amharic writing system.
Other features: As compared to Latin scripts, the concepts of upper-case and lower-case letters are absent in Amharic writing system. On the other hand, like English, the writing mode is from left to right and top-to-bottom. Words are separated with blank space/Ethiopic two-dots, sentences end with Ethiopic four-dots, and paragraphs with recognized horizontal space.
Conclusions
There are a number of indigenous scripts in African in which a pile of paper-based information written and available in government and private organizations. Document analysis and understanding research has not yet addressed the indigenous African scripts, as much they deserve. So the necessity of conversion of such paper-based data (including poor quality ones) to computer readable format is greatly required for easy indexing, searching and retrieval with the help of recent advancement in information technology.
This paper discusses issues related to African language scripts with specific emphasis to Amharic scripts. The availability of large number of Amharic characters in the writing system, existence of similarity between character shapes are, among others, a great challenge in the development of document analysis and understanding systems for African scripts as compared to Latin scripts.
Our future work will explore other African scripts, in addition to designing methodologies for development of document analysis and understanding systems for the scripts.
